Data from the FINRA Investor Education Foundation's National Financial Capability Study revealed that women were more likely to engage in costly credit card behaviors--like incurring late and over-the-limit fees--than men. After controlling for a number of demographic variables, including financial literacy and a self-assessment of mathematical ability, the gender-based differences in credit card behavior were eliminated. These findings suggest that credit card management differences between the sexes could be reduced if parity existed between men and women on important variables that women tend to trail men on, such as income and financial literacy.
Introduction
Women consistently score lower than men on financial literacy measures, and this gender-based gap may negatively impact the financial well-being of women (Fonseca et al. 2012) . For example, financial literacy has been linked to a number of important outcomes, including wealth accumulation (Stango and Zinman 2009) , stock market participation (van Rooij et al. 2011; Yoong 2011) , and retirement planning (Lusardi and Mitchell 2008) . So, the lower levels of financial literacy among women may be impeding their ability to accumulate and manage assets and, ultimately, secure a promising financial future.
Women may face some challenges on the debt side of the financial equation, as well. Lusardi and Tufano (2009) found that women tend to have lower "debt literacy" levels than men and engage in more high-cost methods of borrowingsuch as using payday lenders, pawn shops, and rent-to-own stores. Consistent with this finding, Allgood and Walstad (2011) reported that women under age 60 tend to engage in more costly credit card behaviors than men, such as carrying a balance on their credit cards and incurring late payment fees.
Improving our understanding of credit card behavior among women is particularly important because credit cards are so pervasive in the United States. According to US Census data, 70% of families use credit cards, and, on average, cardholders have seven cards (US Census Bureau 2012). Further, the Federal Reserve reports an average balance of $7,700 among cardholders with outstanding balances (Bricker et al. 2012 ). Given such widespread use, credit card mismanagement can have far-reaching effects. Missed and late payments, large balances, and exceeding credit limits can lead to higher fees, higher interest rates, and lower credit scores. Similarly, failing to choose a card with a competitive interest rate and reasonable features can drive up borrowing costs. This paper further explores the relationships among credit card behavior, gender, and financial literacy. It also takes an exploratory look at the association between gender and credit card interest rates. A more nuanced understanding of these relationships could help identify areas that might benefit from additional research and help practitioners and policymakers allocate limited financial education resources to groups and areas most in need.
Data
This study uses data from the State-by-State version of the 2009 National Financial Capability Study (NFCS). The goal of the NFCS is to benchmark and better understand financial capability in America. It was funded by the Financial Industry Regulatory Authority (FINRA) Investor Education Foundation and conducted by Applied Research and Consulting. The NFCS was developed in consultation with the US Department of the Treasury and President Bush's Advisory Council on Financial Literacy. The survey was conducted using a sample of 28,146 adults age 18 and older (approximately 500 per state plus the District of Columbia) obtained from Research Now and SSI via proprietary, online panels of individuals who have agreed to participate in the panel and who are compensated for completing surveys. Nonprobability quota sampling was used to obtain the sample, and the sample has been weighted to be representative of the US adult population (age 18 and up) on age by gender, ethnicity, education, and census division-data from the US Census Bureau's 2008 American Community Survey were used to construct the weights. Data collection ran from June to October 2009, and the average time respondents took to complete the survey was fifteen minutes.
The NFCS contains over 130 questions spread out over five general sections. The demographic section contains questions that assess age, gender, income, marital status, education level, minority status, living arrangements, employment status, and dependents. The rest of the survey focuses on four key components of financial capability-making ends meet, planning ahead, managing financial products, and financial knowledge and decision-making The survey also includes a self-assessment of mathematical ability. The full NFCS questionnaire is available at www.USFinancialCapability.org, and a comprehensive overview of the NFCS data is provided in Lusardi (2011) .
The 2009 NFCS data have been widely used by academic and government researchers exploring a variety of financial capability topics. For example, articles that have examined financial advice, financial literacy and retirement planning, international differences in financial literacy, and financial knowledge scales have been published in peer-reviewed journals. 1 The data have been used in well over a dozen white papers and issue briefs, and statistics from the study have been widely cited by a variety of major media outlets including the Wall Street Journal, US News and World Report, and the Today show to name a few. Further, output from the project has been used in government reports and in congressional testimony. 3. In some months, I paid the minimum payment only. 4. In some months, I was charged a late fee for late payment. 5. In some months, I was charged an over the limit fee for exceeding my credit line. 6. In some months, I used the cards for a cash advance.
Three of the financial literacy questions-the interest rate, inflation, and risk questions-were originally designed by Lusardi and Mitchell for inclusion in the 2004 Health and Retirement Study (Lusardi and Mitchell 2011c) . The question on bond pricing was also developed by Lusardi (in collaboration with Rob Alessie and Maarten van Rooij) for inclusion in the Dutch Central Bank Household Survey, and later in the RAND American Life Panel, and can be used to differentiate respondents with very high levels of financial literacy from those with average levels of financial literacy. The mortgage question was developed for the 2009 National Financial Capability Study because the FINRA Investor Education Foundation-the sponsor of the study-was interested in understanding Americans' knowledge about mortgages. Over the last several years, these financial literacy questions have been frequently used by researchers to measure financial literacy. 3 The six questions used to assess credit card behavior are slightly modified versions of the credit card behavior questions used by Lusardi and Tufano (2009) . Table 1 shows detailed information about the sample used in this analysis. Compared to men, women in the sample tend to be slightly older-for example, 17% of women are age 65 or older compared to 13% of men. Women also tend to have lower household incomes-43% have less than $35,000 in household income compared to 37% for men, and only 22% have over $75,000 in household income compared to 27% for men. Further, women are also somewhat less likely to be college educated, 23% of female respondents have a college degree or postgraduate education compared to 28% of male respondents. 
Gender, Financial Literacy, and Credit Card Behavior
Consistent with earlier studies, women score significantly lower on all the measures of financial literacy. The percentage of women getting each question correct ranged from 8 percentage points lower on the mortgage question to 16 percentage points lower on the inflation question. Also noteworthy, and also reported in earlier studies, women are much more likely to indicate that they do not know the answer to a question (Lusardi 2011) . For example, women are from 1.5 to 2.0 times as likely to answer "don't know," depending on the question (Table 2) . Clearly women underperform men on the individual financial literacy questions, and they underperform men from a holistic perspective, as well. As shown in Table 3 , 32% of women get four or five questions correct compared to 53% of men. And, on average, women get 2.68 questions correct compared to 3.31 for men. Women's perception of their financial literacy does align with these results. When asked to rate their overall financial knowledge on a 7-point scale, where 1 equals very low and 7 equals very high, women rate themselves, on average, 4.8 compared to men, who rate themselves as 5.1. Further, numeracy has been found to be linked to financial decisions (Lusardi 2012) . In the NFCS, respondents were asked to rate their mathematical ability.
5 Female respondents ranked themselves significantly lower than men on this self-assessment-5.79 for men and 5.36 for women on a 7-point scale where 1 indicates a low self-assessment of mathematical ability and 7 indicates a high self-assessment. These findings taken together-that is, lower financial literacy scores, lower self-assessments of financial knowledge, and lower self-assessments of mathematical ability-suggest that women may be at a disadvantage relative to men when facing challenging financial decisions, including credit card decisions.
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Female and male respondents own credit cards in equal numbers, but female respondents exhibited more costly credit card behavior than male respondents (Table 4) . For example, women were 5 percentage points more likely to carry a Notes: Respondents who did not report owning credit cards were excluded from this analysis. Not engaging in a positive behavior was coded as a negative behavior for counts of problematic behaviors. Carried a balance and paid balance in full are conceptually and statistically related, so carried a balance was excluded from the count of problematic behaviors. Responses of don't know and prefer not to say were coded as missing, which resulted in sample sizes that differed from question to question--from a low of 19,859 to a high of 20,922. The credit score variable is based on a sample of 11,941 respondents who reported their credit score-given the reduced sample, weights were not used for this variable.
balance, 4 percentage points more likely to pay the minimum payment on their cards, and 6 percentage points more likely to be charged a late fee. Similarly, women were 5 percentage points more likely to engage in more than two problematic credit card behaviors and were less likely to engage in positive credit card behaviors-like paying the monthly balance in full and doing comparison shopping for credit cards. The NFCS also includes data on self-reported credit scores, but only about two in five respondents knew and were willing to report their credit score. The credit score data are reported in Table 4 , but given the low response rate to this question, the data should be interpreted cautiously. That said, women are 5 percentage points more likely than men to report a credit score of 620 or lower (i.e., 25% for men compared to 20% for women).
The male/female differences in Table 4 are statistically significant at the 1% significance level, but they are meaningful on a relative basis as well. For example, when considering that only 23% of male respondents were charged a late fee, the 6 percentage-point increase for women means that women were 26% more likely than men to be charged a late fee. One bright spot for women, though, is that they were less likely than men to take a cash advance on their credit card, but it is unclear why women outperformed men in this one area.
Credit card behavior also varies significantly by financial literacy levels. Table 5 shows the number of costly credit card behaviors by financial literacy level-with respondents answering four or five of the five questions correctly coded as high financial literacy and respondents answering less than four questions correctly coded as low financial literacy-and a pronounced difference is evident. Forty-two percent of the low financial literacy respondents engaged in more than two costly credit card behaviors compared to 29% for the high financial literacy group. There are clearly gender-based differences in credit card behavior, but what role does financial literacy play in explaining these differences? And, do these gender-based differences persist even after controlling for other demographic characteristics? For example, if we could compare men and women who were identical in many demographic respects-for instance, income, education level, age, and race-would we still find credit card behavior differences between the sexes?
Credit Card Behavior-Beyond Gender and Financial Literacy
Two logistic regression analyses were conducted to examine the effect of gender and financial literacy on credit card behavior after controlling for a number of demographic variables. The dependent variable was coded as one if the respondent had more than two costly credit card behaviors and zero otherwise. Binary variables were created for all but one of the independent variables-with a one indicating the presence of the characteristic and a zero indicating the absence of the characteristic. The independent variables included female, household income less than or equal to $50,000, age less than 45, household experienced an income shock, low financial literacy, dependents in the household, college educated, and a self-assessment of good math skills. Binary variables were created for eight of the nine independent variables because a general rule for logistic regression is that no cells in the factor space should be zero, and 80% of cells should have more than five observations (Garson 2012) . In order to meet this requirement and maximize the number of control variables in the regression, the polytomous independent variables (i.e., independent variables with more than two response categories, like race and marital status) were converted to binary variables, which significantly reduced the number of cells and consequently increased the sample size per cell. The appendix contains a description of each binary variable.
Model 1 in Table 6 shows a simple regression with gender as the only independent variable, and females are estimated to engage in costly credit card behaviors at a rate that is 4 percentage points higher than males. Model 2 in Table  6 includes the control variables-the effect for females drops from 4 percentage points to 1 percentage point and is no longer statistically significant.
Additional findings emerge from this regression, as well. Financial literacy is significantly related to costly credit card behaviors-even after accounting for the effects of key demographic variables. Low financial literacy respondents were nearly 6 percentage points more likely to engage in costly credit card behaviors relative to high financial literacy respondents. The better respondents rated their math skills the less likely they were to engage in costly credit card behaviors. Notes: Standard errors in parentheses. ** p<0.01, * p<0.05. Marginal probabilities assume female, age is less than 45, income is less than or equal to $50,000, not college educated, no dependents in the household, not a minority, low financial literacy, average self-assessed math skills, and that the household did not experience an income shock. Collinearity was tested for and not found. Only respondents who indicated that they had one or more credit cards were included in the analysis.
For example, a one standard deviation increase on the 7-point scale used to measure self-assessed math skills (i.e., a 1.6 point increase on the scale) corresponded to about a 3 percentage point decrease in the likelihood of costly credit card behaviors. Households experiencing income shocks were 16 percentage points more likely than households not experiencing shocks to engage in costly credit card behaviors-although this finding may indicate that households grappling with income shocks are making tough but understandable tradeoffs when it comes to paying their bills. For example, for a financially stressed household, making a mortgage payment or buying food may be more important than making a credit card payment. Households with dependents were also more likely to engage in costly credit card behaviors-perhaps an indication of the general financial strains that accompany raising children. And collegeeducated respondents were less likely to engage in costly credit card behaviors.
Credit Card Interest Rates
The findings to this point suggest that women engage in more costly credit card behaviors than men, but that this difference can, potentially, be eliminated after controlling for a variety of variables. Another important aspect of credit card usage is the credit card interest rates that men and women pay. Are gender and financial literacy related to credit card interest rates in the same fashion that they are related to credit card management? To examine this question, OLS regression analyses were conducted with selfreported credit card interest rate as the dependent variable and gender and a set of controls as the independent variables. Only about one in five credit card holders reported the interest rate on their card and their credit score (a control variable).
As such, this analysis should only be viewed as exploratory in nature. Table 7 shows the descriptive statistics for the credit card interest rate variable. The results of the regression analyses are shown in Table 8 . Model 1, the model with only gender as the independent variable, shows the uncontrolled-for difference in credit card interest rates between men and women-which is almost 1 percentage point (i.e., 0.82). Model 2 shows the same model with the addition of the control variables. Even after controlling for a host of variables, women pay almost half a percentage point more in credit card interest rates than men.
8 That said, the overwhelming driver of credit card interest rates is clearly credit score. Respondents with a credit score of 620 or less paid credit card interest rates that were 3.96 percentage points higher than respondents with credit scores above 620. Respondents experiencing an income shock and low-income respondents also paid higher credit card interest rates. Robust standard errors are in parentheses. ** p<0.01 and * p<0.05. Six outliers were removed from the analysis because their self-reported credit card interest rates were higher than 50%. Collinearity was tested for and not detected. Only respondents who provided an estimate of their credit card interest rate and credit score were included in the analysis. Given the reduced sample, the data was not weighted.
Although a roughly half-percentage point spread in credit card interest rates between men and women is not a marked difference, over the course of a lifetime a female consumer could pay hundreds or thousands of dollars more in borrowing costs relative to a male with the same demographic characteristics. For example, a half-point difference in credit card interest rates on a balance of $7,700 over a lifetime would result in over $2,000 in additional borrowing costs.
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Conclusion
These findings suggest that women engage in more costly credit card behaviors than men, but that much-if not all-of the difference can be accounted for by demographic characteristics, economic circumstances (i.e., income shocks), and financial literacy levels. In other words, if we could compare men and women who were identical in many demographic respects, we would not likely find differences in credit card behavior. However, as is evident from the descriptive analysis earlier in this paper (see Table 1 ), women and men are not demographically identical. Women tend to have lower income and financial literacy levels-and they are less confident about their math skills. As such, an important implication from this study is that improving characteristics that are mutable-like financial literacy and math skills-may represent the most effective and efficient means of eliminating credit card behavior differences between the sexes.
While exploratory in nature, this study also suggests that women may pay more in credit card interest rates-even after accounting for credit score and a host of control variables. This finding should be interpreted with caution given the limitations of the sample, but it does suggest that additional research may be warranted in this area. For example, perhaps this difference is due in part to the tendency of women to comparison shop for credit cards less than men (FINRA Investor Education Foundation 2009).
Last, while this paper focused on gender and financial literacy, the analyses suggest that other variables may play a much more pronounced role in affecting credit card behavior. For example, respondents reporting a sharp and unexpected drop in income experienced higher levels of costly credit card behaviors, as did low-income respondents and minorities, so additional research focusing on these variables could prove both insightful and useful.
